Since the early 1990s, numerous time-series studies have linked daily mortality counts to levels of particulate air pollution on the same or recent days (1;2). Studies of similar time-series design of morbidity indicators, hospitalization, and clinical status, for example, have provided complementary evidence for adverse effects of particulate air pollution on the public's health. The daily time-series studies of air pollution, together with findings of prospective cohort studies that indicate increased mortality associated with long-term exposure to air pollution, have motivated reassessment of air quality standards for particles in the United States and Europe.
The time-series studies of acute effects have largely been of similar design, involving analyses of data bases of daily counts of events, daily levels of particles and other air pollutants measured at central site monitors, and daily data on weather, a potential confounding factor. The analyses have typically controlled for weather, season, and other longer-term time-varying factors (e.g., trends of disease mortality) to assure that estimates of the effects of air pollutants, which may be associated with weather and season, are not confounded. Time-series studies estimate relative rates of mortality/morbidity, generally interpreted as percentage increase in mortality/morbidity per unit increase in the air pollutant levels. Regression models with non-linear functions of time and weather variables have been used for this purpose, including generalized additive models (GAM) with smoothing splines and generalized linear models (GLM) with natural cubic splines. Use of GAM became very popular in the mid-1990s with implementation using the S-Plus function gam (2) . We used this software in extensive analyses of air pollution, mortality, and hospitalization in the National Morbidity, Mortality, and Air Pollution Study (NMMAPS) (3;4).
In this issue of Epidemiology, Ramsay and colleagues (2) Many "lessons learned" might be listed based on the report by Ramsay and colleagues (6) and our recent findings (5) . The difficulty of detecting the small signal of the effect of air pollution amidst the noise of the many other factors affecting mortality merits emphasis. To find this signal, we are analyzing large and complicated databases, with models that inherently make assumptions. We are learning just how sensitive the model results are to these assumptions and finding that some of the tools that we have been using need to be improved for this application. Faster computers can now overcome software limitations easily. The S-Plus default convergence parameters have already been revised in the new S-Plus version, and substantially more stringent parameters can be used without much loss in computing time. In addition, revisions of GAM software implementations, allowing "exact" calculations of the standard errors, are underway. We have also learned again that a community of inquisitive researchers will continue to refine their work and replace less adequate with better approaches.
